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if THE END OF FIFTH SEMESTER (CBCS PATTERN)
| DEGREE EXAMINATIONS

MATHEMATICS-V(A)
RING THEORY & VECTOR CALCULUS
(Common For B.A, B.Sc.)
(From The Admitted Batch of 2015-16)

1e : 3 Hours Maximum : 75 Marks

SECTION -A

Answer any Five questions. Each question carries five
¢ marks. . | (5%5=25)
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£ Prove that a ring has no zero divisors if'and only if the
"§ cancellation laws hold in R,
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Prove that the characteristic of a Boolean ring is 2.
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prove that the ideals of a field F g e-on.'l'y'[o}'
self. '
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prove that if £is a h0m0m0rphlSm ofa Fingy, 7_
ring R’ then f is an into ISOmOTPhlsm g
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Prove that Vr =L if 7 = xi+y+zk and ,:H' :
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: E:Evaluate j‘ (ei+e™j+1k)dr
3 )
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: Prove by stoke’s theorem that curl grad $=0
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SECTION -B

swer all Five the questions. Each question carries
TEN Marks. (5%10=50)
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Prove that every finite integral domain is a field.
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b) Prove that the set z[i]={a+ bi'a, b z,#.? 4;

Gaussian integers is an Integral don B
respect to addition and multiplication f lni
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10. a) State and prove Fundamental theore ,
homomorphism of rings. :
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b)  Define prime ideal. Prove:that an ideal U*
a commutative ring R is a prime ideal if 2§
if R/U is an integra] domain, o
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‘a) Find the directional derivative of the function
| f=(x2“y2+222) at the point P(1,2,3) in the

i

+  direction of the line Pg where 0=(5,0,4).
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f=(x*—y*+22") %) 3858 H8%0 558508,

R R i

. (OR/8zv) g

T e

b) Find the anglé of intersection at (4,-3,2) of
spheres ¥ +y* +2z° =29 and
P+ +2 +4x—6y—-8z-47=0.
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12. a) Evaluate j F.N ds where F= 132,‘.12 *%
s is the part of the plane 2x+3y+62__.]2]
in the first octant ’ | )
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b) IfF 2xzz x] -|..y k eValuate J.F dv Wh;

the region bounded by the surfaces x= 0‘;
Cy=0,y= 6,z = x2 s 2=4 - .
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State and prove Gauss's Divergence theorem.
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Verity Greens theorem in the plane for
$la+2*) de+xidy where C is the closed curve
b
of the region bounded by y=xand y=x*.
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